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(57) Abstract: Reversibly immortalized mammalian liver cell lines, in particular, CYNK-1 (accession no. FERM BP-08657, de- 
posited date: 10 March, 2004 (10.03.04), deposited with International Patent Organism Depositary (IPOD), National Institute of 
Advanced Industrial Science and Technology (AIST), Chuo 6, Higashi 1-1-1, Tsukuba-shi, Ibaraki-ken, 305-8566 JAPAN) which 
contains an immortalizing gene located between a pair of site-specific recombination sequences and having a suicide gene at a site 
excluding the above-described pair of site-specific recombination sequences, characterized in that the suicide gene can exhibit its 
function after cutting off the pair of site-specific recombination sequences, or successive lines thereof; mammalian liver cells ob- 
tained by eliminating the immortalizing gene from the immortalized mammalian liver cells line or successive lines thereof; and use 
of these cells. By using the immortalized mammalian liver cell lines as described above, liver cells in a required number can be 
surely obtained and used as materials for artificial liver reactors and cell preparations. 
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^ea • 

5!^ S*^43^^)CMif^:^#^:« 200 ^'A OfcfflTte 400 7? A) > 

B»0itttti5 150 73 a (tpm^z.Bmjft0z\zmmvT^z>mmte 

Hi 2000 75" A-£Lt) hm^nx^Z (0g^X>X, 2000 ^2^^ 
5E£U 2010 ^TffcTEtf&te 3 tefcifciaJiflfrS tfS$nt^5. 

si (D «fc a te^mm* z * ffFaus^tt^iFF^^ffl am axies ic*rr 

(Strom SC, Fisher RA, Thompson MT, Sanyal AJ, Cole PE, Ham JM, 
Posner MP., Transplantation (1997) 63: 559-569 &&Z$ Fox IJ, Roy 
Chowdhury J, Kaufman SS, et al., New Eng. J. Med. (1998) 338: 
1422-1426) . 
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ioT, RffiMBl® (embryonic stem (ES) MM) . *MJiS> mWMhm 

$><D(Djzft~Vfef<z.^ (Rambhatla L, Chiu CP, Kundu P, et al., Cell 
Transplant. 2003; 12: 1-11; Schwartz RE, Reyes M, Koodie L, et al., 
J. Clin. Invest. 109; 1291-1302, 2002) <, £fc, MS«J#;©MT«, 

§ (Gartner et al., N. Eng. J. Med., 335, 1494, (1996); K. Paradis 
et al., Science, 285, 1236, (1999)) . 

m&U&VT£.M^W&Mlti'T%Z>Zhifi%\t>nT^Z> (Kobayashi N, et 
al., Transplantation 69: 202-207, 2000) ifi. ^3frft:fHJI&l*£> 

Z.£\z,kQ, &fcWU *AX.ttmfc£<Dfcft1B8mnb&mfo 

tits zl k> , ^Mi£famk<Dfcmmzm>m&mTmm&$>z>o 

& W X) ffit* H £ # & W jefe^JE-f bJBBUS t> W2£ $ tlT V > 5 (We s t e r man 
KA, Leboulch P., Proc. Natl. Acad. Sci. U S A 93: 8971-8976, 1996 

(Dmm ±(d l t r fimmn & § i # is n t & <h © ra , m a £ n§ n tf 

J; 0 ^ 0 ffi b <h b T «b , Mfc^Mft £fr& •=> fcHHIS^e b , 
njfg'&^if nTte^ f&**SW-«J6#te5FfeS#^.S HIBtt 
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MIBlJ^tt^^WaiWWWJI&t** 5 C Y N K - 1 (flEii : ffi&fr 

^TUm 1TB 1 « 1 6 305-8566) , 

mUB :^16^3H10B. ^f6#^ : FERM BP-08657) 
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^mmtez c k\ tufa pj^tt^MbntfL^mi^^fe u < tt-£©»ft 

TGI»3FX CAGttCAG^nt- ^— LoxPliLox 

p ga^u h y g r w ^ p v-r ^> >im«^, hsvtk 

^X^-f;i/X-^5^>^^-— if, EMCV IRES»I^-fJV 
X 1*1 U *7"AX> h U — S V 4 0Tfr>57>^M4O7- 
v T #tJIC3t^?\ Z e o R fcfcif ^ > Wttfcft^ pAI^'JAv' 

ATGHl^nHX CAGIiCAG^Dt- ^— @E^.k Lox 
PttLoxP @B?lK H y g R te/W ^n7-^y >Mffe]ft'g : ?, HSVTK 

ra^tt^;^*^;!^-^^^ — if, EMCV IRES» 

X4 0 7-i^T JtlJK jt^^ Z e o R &if 3* ^> > B&#3S^> p A fcfctf U 
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< 

i3H C r eDNAti^ii(:j:§LoxPE^©fDffil/ii^ 

ATG1»FX LoxPteLoxPgBJ'J, 
H y gRfi/W ^nY-f y>fttl{s^, H S VTK^lAJKX')^ 
;l/X-^5> ? >^^— if, EMCV IRESSiM^-fM^'J* 
7-AX>h'J-S& S V 4 0T«y$7>^M4 0 ^ — ^TtrCJM 
itfc^ Z e o R «if > jfKjtfc^ P A f« U A v- tl^ 

0 4 teu Bj^ft^^t: t h JFFIBJIS C Y N K - l (^ffftltM : $t NLff 

< fc£rfTjiC 1TS1 1 ■t'^ll 6 m^^r 305-8566) , ^fffc 
0 : TO 16^3H1O0, S:ffc#-*§ :FERM BP-0 8 6 5 7) © 

0 5 fciu *55W©/t^r tAIffl'J 7f7&—<D —^fflMffi&ffi \z , f^$8 

jag©— ^jfiUfiis^THTifeSo 05 (a) \tmnt>4tim^nr^m 

ftflf 5 fcttX 'J y h7^tte>nTV^o EI 5 (b) Us 0 5 (a) §P 
-Mtt<lg^^tHT^§„ III 5 (c) 0 5 (b) ©X-X^ 
IIM£A0T&£o 0 5 (d) te, i«E»|jJ:M8^i^Itt 
^PS9 JCff^M6 £^il^5#>£>&£n-- ;V&ffi*&A>fl£/Vr5|-AXJFF 

& «£^HJ3S©^>:7^I/^£tT& -5 £ £/^nJfg&Jfc D Hi b P 1 2 £ 

06 (a) KJU CYNK-1 : ffi:£fTjS^A£iEK*»&CT 

#iiiJ 1 6 305-8566) , SJffcB : TO 16^3 
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fllOB, gf6#^- : F E RM BP-08657) tC^tSffRftSftJjt 

SGPRtV^) ffF«Htt!U;Hf>-^U^>5?7*X7x-h 
if;^D7 i/;^7>X7x7- £ (KT, tf'j;Hf>-UGTtVi5) 

hjfiL^HS^X (£JTF, HBCF-Xt^-5) llsf^SV4 0T 

v 4 o TmB^(D^m%i7n°t^n~e&z>° v — >id>s 7 fti-?nr 

ASGPRifef, b'U;i/H>-UGT5t^, GS31 

EI 7 te, pfjl'lt^F^'ft: t h ffRSffllfe C Y N K - 1 mn^m : ^A£fr®Cffi 

< Wrm* lTSltil ■Fifei! 6 (^#-^ 305-8566) , 
0 : 5fj$l 6^3H10B, SKt^FERM : BP-08657) 

i8H # > 5/ if U tf JVT mm b BJM^^b fc h ffBHJIS CYNK- 

£T£ : B *S«m^ < fcSTfrm lTlltil f^fg 6 3 
0 5-8 5 6 6) , mmB : ^J&l 6^3^100, Sf£#-*t : FERM 
BP-08657) 0ttffllfflti?*T?»5. 5E» b fcJBBlfi 1 3 ^« 

0 9lt # p t:;i/T®S b femiffi C Y N K - 1 $gj&<£>te*@^»i 
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i9itT?*5. mnisitmMi 3«««fK$ns. 

HUB, /^^-AXjffMHi&ftfcTWSblfe©, BAL-l©W®i 

HI 1 2(1 A-r^-AXffFlli^lCTnT«J^©, BAL-1 O^^JK© 

s§ s usst" § Tc tb cd s s <d mm 

^R&fb jt<5^ izj&nmA IT, MS S MPS «Rli6^JRI8 
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tttlt L o x P IH^iJ^ F R TlH^Ife <H^& § 
L o x PSB^JjW^I^. L o xPffi^lfi C r e jfijft*J**fc«fco 

|WI^|b1©^CDL o x PE#l#*#aET 5 ^Cll®©P 1 7 

C r e 1)34 ^5^LoxP ffi^ij £R 
fib, 2) ^©SPfiJCJjig'&L/TLoxPSB^tcn— H$nSDNA*^J 

jj^g^ft (hTERT) 3te^^H*«*w r 6n*. 

tufas V4 o Tji'iSTO, ^©DNAMfltai^'f ;wxoibj»*t:is (t 

mm) mfc^&z>o 

MfBhTERT»^^ EfIl©TERTl^ffi*T^§o hT 
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X<D^=izJ>*3— if (HSVTK) M{S^£K^<;i/XM£bT«cT 

&\it>tlZ> (El ion GB. Am. J. Med. 73, 7, 1982; Craig AM. Proc. 
Acad. Sci. USA 89, 33, 1992) 0 ^BJT^fflf^ S££jfrfS^£ LT«> 
^•©^tt^|3E{C»j#I^^TiiEH^^n43D (Moolten FL, Wells JM: J 
Natl Cancer Inst. 82: 297-300, 1990; Culver KW, Ram Z, Wallbridge 
S, Ishii H, Oldfield EH. Science 1992; 256: 1550) > t hwi 

d^HSVT KjtfcWW^ b^o 



199— tuxfi *5<fc^#^-r;vx^^^— ©i^f 

99—m±mm(Dmm±m^^Mv, m^tT^mmzmmt^rdn-^m 
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AG^fL, C r eai^.ii©^ife§-t© 1 oxPE^tS 
V4 0 Tjftfc^t/vr^D^-f v>»tt (HygR) • #M y \;W^X^-f 
;VX-^5^>^^- if (HSVTK) iMf5ft^3-HL,, ZZlz 
ML o x P@H^^if^->>Wtt (Z e o R) • H SVTKiMef^ 

FT^^-f^X^^-pYKl (01) MT^^c £ 

*!M h^^n^^T^X I EX>A>t- (cytomegalovirus IE enhancer 
) , ^^r>/3 -7^f ^n^- ^ — (chicken j3-actin promoter) *5 
cfc^^iS -^Dtf>^UT^n;Wbe/^^ (rabbit j8-globin pol 
yadenylation signal) ^S^^tlT^D, VXV (Dmc^Wt %> £ £ 
7?^H^7S;e>^?tprtiT$)^) (Kanegae Y, Takamori K, Sato Y, et al., 
Gene (1996) 181: 207-212.) o 

^ I SE-RPMItHGM (hepatocyte growth medium) 
fM©@^£>, tJl/'>XfAX (Cell System) & (^TWk 
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JFF mm\z1¥^^ T & £ pYKl ^SAt§ £ £ fc<fc D ftiz: 

ifcCYNK- iam* mttmm - niLnm^Ammmm^mmm 

tp&m 6 305-8566) , ^fl£5 : 1 6 *P 3 H 1 0 

0 , ^te## :FERM BP-08657) *5 «fct#e-0fllfttft&***># 

m mtmm •. mxm m^Ammmsu^m^m 

: B < fc£rfrj|C ITS 1 m& 1 6 3 

0 5-8 5 6 6) , ^?f£B : 1 5^3H10B, : FERM 

BP-08657) ) \ZtfC? <k 5 8M@<D$e/Jvft: 1 £Wr&*#&$E 

mzMm&ftmzitz z\t\z& ^^fmtm^t^T^ eta*-*?* a. 

& 3.1*3*1 CD (1) mf5^A^*(D^f^T^V^-r;VX^^^- 

i:j;DCre ii^li^fSiAt^^S, ( 2 ) U yMtDVzsV&fe 
\ZX, C r em&X&^DNA&mWgWfeWzWilJfl't'&^fe, (3)i§ 
^l-Lflt^fcl, h h^^Txi^-'f ;VX (human immunodeficiency virus) ( 
H I V) fi*©TAT^>/^S^C r e jfi^&BI*£©IK'&^ >M 

K*sfebpfs^, (4) cr em^xwrnzy^z ~vt> it 

bT> jfflJ®JS^4«K:^bnT5:#^ S&fc (5) liiittCrei^ 
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EH 



iii) Mcco^<h#tefl^ iv) y;i/:/3: >^«M@H^<oMfn* 



:6&lkfc 



T&<§> (Strom SC. Transplantation 63, 559, 1997) 0 ^ 



;l/^5>5»ir^— fc? (GS) y>^~XB&*CO^&lt^iT&D, 
Xfc& (Strom SC. Transplantation 63, 559, 1997) . 



jfrfS^ GSjtfef, GST-7c3te : ?*«fct^HBCF-X3fte^©^*r 

& 5 # K^en e> com'isffi^, aw * xxif h^jmpj t tts^ coir 
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Tzmmm, & b < tzmfofe e \z & v mm vtc^uyhtz zamteMfe 

Z\L&X%Z> 0 

mm) i mm- ioo b < > 5 mm- ioo #jg/ 

£> \Zift& V < > 10 (fj®^ £10 0 #fla/@#^§t>$?£ bVi 0 
£ o T jSH^HT § £ t § o 

mzmm-tz>*>(D, ^rM^mzmm^^zm^mz^m-t %<d(d^d 



WO 2005/100546 



PCT/JP2004/004699 



14 

(Circe Biomedical Inc.) (l/3r^>h>, TU^a — fe y ryjHL 
ffl) O^iTTy^'- -X-tM^-i' - (Cedars-Sinai Medical 
Center) (D^>^x;VX, *'J7*^7W, *ffl) ©f ^ ^ h U 

(Deme t r i ou) £ * £ b & 7^lff«Sffl AW ^ AlffHli&Siffl 
CDVU7y^h (HepatAssist) (Hui T, Rozga J, Demetriou AA. J 
Hepatobiliary Pancreat Surg 2001; 8: 1-15.) ^> X^MBJIS^IBb 
tz. F-T 7© Gerlach BCMEL S ( =l 9 — fl^ffFflR v X A 

(Modular Extracorporeal Liver System) ) U^fe^-I X°J^$n S> 

4*s&i*ix^- x#\ 4^&^x^— x^^$n^©^T#jibfe5KM 
i7^i/^^v*;^^a©/fe<H) &£/0W£b^ o rUiKof^J^©^ 

ytr-fXii, ^-©ffl^e»S*ff)3i (~5nm) , «J&5hfritBl (2 0~ 
3 0 nm) , (30~200nm) ft2*tS)5. $!K<£>3SjiM'!4 

Ste, (30~200nm) #Wi;b^„ 
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yfcX-^Uy (PTFE) (C^UT^ym^l/^> (PAU) 
0 5 (a) ) o ZZ^\ »B4 51bf^»5(:liX'J y h 

e»tiTV^ 0 ^n^a-;i/ti:t< (0 5 (b) ) 0 ^cDX-xmWrmifi 

05 (c) t&3 0 ^n^M^«sn^±^#8^ttfc^^9^ 

2) §mftf&&VTdfo<D7?~J±<DYm. 3) 'J7^^-©Mfk (3 7 
#^;^^^7^-pYK-l (01) ^OTCO^KiTf^bfe (0 2 

mm) a 

( 1 ) i£^> >im«{g^ (ZeoR) ^^^^>h £#£fc56 id, p C 
MV/Zeo W>k'hD^i>t® ^iSfcb, 5'lCXhoI§ 
»3A^77-f?-P3, 3' WIZHS VTK^|l^^f£7°^<^- 
P 5 ' ^if^-»^©MS^^b, ^n^ffiViT>K^#, 9 5°C, 
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5 5h (9 5°C, 3 0#, 6 0°C, 3 0#, 7 2°C> 2#) X3 01M# 
;K 7 2°C, 1 5^TP CRKJ&^fr&ofco P3 77-f?-ll if^"-> 

(2) HSVTK77^>hS#5fc»tSSR#6 9 (Westerman KA, 
Leboulch P., Proc. Natl. Acad. Sci. U S A 93: 8971-8976, 1996) £ 

iltb, ^V-P6' , P 7^HS VTKI««CISU> £ 
n£Jl^Tjafc#H*K 9 5°C> 5£\ (9 5 C C> 3 0#, 6 0°C, 3 0f\ 
7 2°C, 2 5» X3 0^^;i/, 7 2t, 1 5^TP CRKMIf/S^fco 

(3) if^->>, HSVTKM^:?5^>h£#£fc&fcBuSE (1) T 
[Eiabfcif^-^^, WfB (2) T0iKUfcTK:7^^>h©i= 
IM^U ^V-P3, P 7 Zm^TBimgzft. 9 5°C, 5«\ (9 5 
°C, 3 0#, 6 1°C, l£\ 7 2°C, 3#) X3 01M^;K 7 2°C, 

1 5 5>TP CR££jS£fx&ofco ^Y-P 5 ' ©3 ' i^P6' CD 

( 4 ) ;W^n-7^^ >Wttafrf^?> H S V T KMfST, E M C V - I R 
ESitfc-i\ SV4 0TM4n^%^&y7t?*>h&%Z>fr®\Z, SSR 

6 9^iIl:U P l, P2£ffl^ 

T^^fr> 9 5°C, 5#\ (9 5<C> 3 0#> 6 0°C, 1#\ 7 2=0, 
5#) X3 0D"^m 7 2t, 1 5^TP CRMJfc£fT&ofco 
f£&, P17°7^-7-05' |JCttHCV5' UTRtLoxP^ P 

2 7°7'f , 7' — CD 3 ' WCteL o xP^i^Xho I ^ffl.^^$.^)o 
i^nfcPCRillH NuSie ve7^D-XiS e aKemT*' 

dnacell (m-4k¥MShw?%m±m) Tifii, hurl 
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ttzy>, HSVTK^77^>h^XhoI, T4PN 
Kill, Xhol, Smallil/fcLoxPM^f^I^^ 
-tJ&SpCALNL5/pBR3 2 2HII, LigaFast Rap 
id DNA Ligation S y s t e m (7°D^^ (Promega) 
ft) £fflV>T#A^y— >bfc„ pCALNL5/pBR3 
2 2HI1 p CALNL 5 (lI/t>^RDB - 1 8 6 2) (DpUC O 
ri£pBR322 Ori \Z5lWk~$~ § £ £ D i^M L 0 Xl/^hn 
^l/— ya >^J;Dn>tf5 : ->h-fe;i/ ( JM10 9) \zmW&MV, T> 

T4poK XhoIT»fcfe©l:, Xhol, T4KMIbfc/W 
^ D V -f 5/ >imjie^ > H S V T KMizr? 1 , EMCV-IRES jtfc^, 

s V4 o Tm^^tsy^sf^yh&mAV, uy^yv^v (jm 

10 9) fc7fKi|g$IU X>t°->U >£^LB:7V-hTjllj£U pY 

Kl £i^tbfco 

«#J2 

Rj^ttTO'fb t h C Y N K - 1 OlfffftlK : BStff A^H& 

ITS 1 1 6 (^#-^ 305-8566) > Wf£B : 

16^3H1O0, ^f6#-^- :FERM BP-08657) (D^Yl 

T-2 5^^Xn|^T8 0%a>7)lJL>b(DWM<DmftWtl<DJE1?;t 
hffFM (CS-ABI-3716, ±B^UmW^^tm^) ^hU7°^>llU> 
1 0 075M©t: hJFBfflJiS£#fc 0 ^l/^rn^-v-X^Affl 
IS«$t (Nucleofector™ Solution, ^M^lH^^aM) 1 m 1 T 
?iHRU ^^(CpYK- lCD^T,^ FDNA©TE£g«£ (TE buffer, 
->^#:®D ©M^$C (1 /igA 1)2^1 £»IL-T, ^ 1/^:7 x 
^7^—>X^A (Nucleofector™->X7"A> fP^M^Xll^^i^) iZ 
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iMT-2 5 77X3t:ItU C S - C MLflf igifi (CS-SF-4Z0-500, 

* 0 *M^^%tiR^) tcTi§*«^bfc 0 mfcMAi;T48mr*m 

£ T£ : 0 *S»^ < fc£ Tj?m lTilfil * i£f§ 6 3 
0 5- 8 5 6 6) > : 6^3H10H, Sf6#-^- : FERM 

BP-08657) &miLhfe 0 

CfKLfc 0 ^ffl^^ < «iU m 1 T a 1 #fiS 1 4^116 

(^#-^■3 0 5-8 5 6 6) , Wf£0 : 1 6^3 100, mm 
^:FERM BP- 0 8 6 5 7) o 

Jffi 1 ff^H 6 305-8566) , ^WtB : 16^3^ 

10 0, Sf£#-5t :FERM BP-0 8 6 5 7) S, WiUOWbW 1 

momm^m^m&^istc m4) 0 cynk-i« mfmm-.niL 

< ^rj?m 1 TS 1 #*fi 1 6 (i&lg#-*§- 305-8566) , 

mwtft : 6^3^ 1 0 0, ^fB#^ : FERM BP- 0 8 6 5 

7) te\ JftflfeWflh**" S^atH (#9^>00 fcfo^JE-ftU i&ifil?f(Z)C 

l^»IJ3 
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C r eIi^.ii}:<t§SV4 0 Tikte?<DVW itiV (EI3#$0 

&mmmm^ (nls) mm^nr^c r emM^mm^M^-r^mm^ 

WMIt^7T/^^^-AxCANC re (3X10 8 pf u/m 
1) (SW^-W^^, 02^ RDB No. 1748) &MO I OS 
^#fiJt) =5tCYNK-l H fflflg mttmm : 2tefr®C&; A^H^ift 

@ 1 #*& 1 4*5*£f£ 6 (iRM#-*t 305-8566) , fKB : 1 6 
^3^10B» ^MM^ :FERM BP-08657) ^^^^i±7c 0 
AxCANC r etlNf«bfc©^, b U ^»T^.abTtU 

JRU 5 0^<7>fc:^>>illtR ( 5 m g/m 1 if^v-> O^tt) MC 
S - C ^JfiL« fc<fc t>^&S S V 4 0 Tjtf5^ii«©# 
Bfo&^jfcSftfc:. -IttOC r e II^iiC^ST, L o x PSB^JWO 

fiwu i 

S V 4 0 T MB^W^W&V) C Y N K - 1 (MMMm : $&3tffWtfeA 

mm^wm^m^wx ^:e««^< 

fcTrtnfc 1TS1 #iiiJ 1 tP&B 6 305-8566) , 1iff60 

:?116^3H1O0, Sf^#^ :FERM BP-0 8 6 5 7) I:* 

RT-PCR^CctO, S V 4 0Tl^DIUtit©CYNK- 1 

— , : 0 *ffl^m^ < Jff&JK ITS 1 1 6 

^3 0 5-8 5 6 6) , WffEB : 1 6^3^10 0, §Kf^ : FE 
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RM BP-0865 7) fc&V^T, MiftI»teW:bSfigfc:fltf^5% T 

ut>t>> r;i/^5 >m.m^> Tjvf^ymfc^ asgpri^ eu 

;Hf>-UGTief, GSflt^?, GST-TCIfe^cfctfHBCF- 
Xjt^> S:6tftS V4 0 TJtgf O^SSi^fe. RT-PCRST 
RNAzol (-»t//Htfy^Xft, 71/>X9vH, ^^rit 
X#U ^ffl^TCYNK- llfflSS mn.mm : niL^WcWiAMMU 

1 T@ 1 #*& 1 6 305-8566) , fl^H : 

16^3^100, ^f£#-*§- : FERM BP-08657) #>£>RNA 
&JftffiU Ug0lRNA^2 2t;TlOm $ £ K 4 2 "C7? 2 0 ft 

# n/t 2 /ig®lfe?li^, #^°^-T^-2 0 pmo 1 /m 1 
Amp 1 i T a g Gold + yh (/^^-X^Y-Z^-^Xft, 

*toTPCR«ifcfflV^fc. PCRS9 5°C"T?1 0 #|RK >^ra^- >-3 
>U 9 5°CT3 0#, 6 CCT? .3 0#&<ktf7 2°CT 3 0#3&>£>&S-f 

T;K/^ >jt^ J ? ( 5 7 6 b p) 

5' ^7i"7- : AAACCTCTTGTGGAAGAGCC (gB?!!# 

3' ^7-: CAAAGCAGGTCTCCTTATCG (@B#J# 

ASGPRlfg? (4 9 5 bp) 

5' : TAGGAGCCAAGCTGGAGAAA (ffi^J# 
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#3) 

3' 7°71"7" : ACCTGCAGGCAGAAGTCATC (|E^J ; 
#4) 

If U;Hf>-UGT3t^? (4 9 5 bp) 

5 ' primer: AT G AC C C GT G C C TTT AT C AC (ffi^I 

#5 ) 

3 ' p r i me r : TCTTGGATTTGTGGGCTTTC (@HM 
#6) 

GST-7r5tfe^ (4 9 6 b p) 

5 ' primer: G C C C T A C AC C GTG GT C T ATT (IBM 

mm) 

3 ' primer: GGCTAGGAC CTC ATGGATC A (IBM 
##8) 

GSjtfc^ 1 (5 3 5 b p) 

5' primer: ATGCTGGAGTCAAGATTGCG (IBM 

*§9) 

3' p r ime r : T C ATTGAGAAGAC AC GTGC G (IBM 
#10) 

HBCF-Xl^f (4 9 3 bp) 

5' GTGCATGGAAGAGACCTGCT (IBM 

#11) 

3' 77^~7- : GAAGTCAAGCAGGTCGAAGG (IBM 
#12) 

SV4 0Tl£f (4 2 2 bp) 

5' 7*7^7-: CAGGCATAGAGTGTCTGC (IBM## 1 
3) 
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3' : CAACAGCCTGTTGGCATATG (MM- 



^14) 

/\ o xPii^#^.^j;^s V4 o t mfc^&^fim® z nfc cm 6 

(a) £>J;OqiI6 (b) #10 o MS&SgJUfciU S V 4 0 Tl^f © 



^3 0 5-8 5 6 6) , ^f£B : *Pf$. 1 6^3 



10 0, gffc## : F E RM BP-08657) \ZT)Vy*^ y^ShWit 



£ j&*pjfcg ZL t. Z> "r— & T & § o 

S V 4 0 Tlfefiiitf©CYNK- 1 MM (WHiHiM : $u£fr®C$;A 

§3 0 5-8 5 6 6) > Wffc 



kfrtoic 1 t s 1 #m 1 fp^6 ( 

0 : 16^3^100, SKf^ : F E RM BP — 08657) (D 



■Ml «P5*iSl6 ( 



#3 0 5- 8 5 6 6) , WfSB : 1 6^3 



H1O0, Sf£#-*t : FERM BP-08657) £9 6yx.)V7°V— 



)V (5, 10, 2 0, 5 0*5j;tXl 0 0 AiM) ^^Pb7tCS-C^lfil?f 
igiffiKlTi^^b, MTTTyt^f (Mcsmann T. J. , Immunol. Methods, 65, 

55, 1983) \zxmmMM&mivtc a 

MM<D£.&m%, M»ttbTi7t:^to CYNK-1* ( 
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T£ : 0 &mW&S&~D < fcfrtfjft ITS 1 M 1 6 (M&m^r 3 0 

5-8 5 6 6) , mwtB : ¥^ 1 6^3^100, mm*% : FERM 
BP-08657) (D^>i/^ PHJH^tSMttfl ^>^^Uk> 

— a5©*Bnaw3e«ufc as 7 #£#8) . 

tt'jfCYNK- lMJi&fcl^ilfcGCVK:^bT^tt£^U 5 /iM© 
G C V#4TT 1 j1TO**T§ Z.HZ& D *tflt£#it U — §&©ffflJJ£te?E 
Mb (09) , 1 0 0^1*1 JdT^TO^flg^Mb^o 

C Y N K - 1 mmiZ ^ffF^F^iS^ 
T 2 2 5 CDiffl^ig^^^XH (3 — ">^{± (Corning) , 

^ffl)£l£fflt-T, C Y N K - 1 M (Wte^P : ^itff ®C^A^ 

TfOit ITS 1 1 tp&M 6 305-8566) , SFffcB : 

*PJ$1 6^3^100. Sf6## : FERM BP-08657) 

mmA ( c s - c mtfa.m mm (cs-sf-4zo-50(k ± 0 ^mmw^^tm 

m \Z, 0. lmg/L XM/7 0 h-7-fi/X lOOU/ml ^~-> 

^rj.^— ^— -etgmvtco cynk-i« mm^m : niLffiskmAm 

TUm lTil mm 1 <F*S 6 (g&l»-?t 305-8566) > «f£0 : 
1 6^3^1 00, mm*% :FERM BP-08657) #**iJB 
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£3&*£zfc) \Z0. 0 2% EDTA^MfcO. 2 5%h'J7y>fe8 
0ml itl*-fcTi£l£L&^> 4°C, 8 0 0 r pm> 7m i ntii^ 



o<l«lTSlSil ^6 ( 



#3 0 5-8 5 6 6) , 



1^0 : Wcl 6^3^10 5, ^f£## :FERM BP-08657) 
(3fl©T2 2 5iMi77X3^ fr6=f7j1@l) A 3 0ml 

^in^UlW^ n — ^— (IE5££ : 1 7 0 0 cm 2 Expanded Sur 



face Roller Bottle, n — ->^}±) {; 



U Sf^lSKA 5 0 0ml £JJP 



(Cell preparation roller apparatus) (^;i/3 (Bellco) %t) ^fijffl 



o m 



A x C AN C r e 4 8 mffl'&fr 6 5 0 P B 1i£^>^mffiK:Tig* 



;V^S>3#M> th4*T, 1 2{tM©mi 



HTjftlS«fc t)lAbfc7> H 1/ — X*«7-f h (Landrace 



White) t©»tt^(5kg) 1 OgSttfflt, flftl 2 RfP^ffrfei: Lfc 



7hot:> 



□ 



i^^±M> S*) 0. 5mg^j; 



f£M£©£BU 6Fr7hA^-7" (7hA^f^*;«#m 
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tiN JJW»£ 6 F r 7 bAfa-^ (7 hA^7V # ;i4fcfc£?*±®L 5ft 
0*) 0. 5 g£#MftffitJbfco ft, ^£fcj£fiib]fc©£i&g8 

b^cwrt^o.— ^^fe^bfeo -eoftaffefc, s^ti^jfA^nt^ 

£4) Sr^S^7K5 0ml fcMPbfc^l 0^WT»at, ££&H$ffFP$ 

*£ff5»bfc 0 

#7 b&^^-7tesh.femm*ffiik-rz>t£*b, Vt'J > lm l (100 
Oft) CTDy^lfc. D-#^ MJ*^>S#1 8P#fl8&K\ P— 9 

— ^h;v^*^TfSBbfei oitiacoft'iscYNK- umm&v >5*jvm 

1 0 0m 1 t^Jil/T, l&#Mfc#A£nW£ 6 F r 7 hAfa-^ 
&gP1W(3 3 O^HtTtiLfe n=5) . u>hu—)l 

m%k£VT, ir)0 5Eiil»iU^^fe (3>hD-;i/f, n = 
5) o 

^tfofeo &mwFT?}z* &mmz.—m&<Df u iNm<D±& (25cmH 2 o) 

^»94 
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-etVeYlB AL - l-BAL- 6 tLfco 



1 



/vr * AIJFF Hi 








BAL-1 






B AL — 2 






BAL- 3 






BAL-4 






BAL- 5 


x/t— ;p 




BAL- 6 







1 0 cm©^M5 5 0*£l/-3>T»*T^Lfc^f» (10X10 
cm) <Z)±^MUiEL<M^ (0 5 (a) #M) > £n&n-;i/^#^ 

jh/vtc (ins (b) #$o c mm(Dm^,m^m5 (c) tc^to ^wii 

izn^/ufd (0 5 (d) #i0 o ^•5LTf^aa$nrcUT^^-^pJit 

tt^fbiTiHis c y n k - 1 mttmm msm m& xmm&WM&mn 

ffi #I^%^t6ir>^-, $,T^ : H*S^mo<^TUmiT@ 1# 
iffi 1 4»5*ifg 6 (S5M#-^ 305-8566) , H?f£g : ^ 16^3^ 
10 0, : FERM BP-0865 7) 1 0«CS-C 

(CS-SF-4Z0-500, A B ^f-MMW^,^±WM) 10ml CIS 
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(PAU) iOlOPTFE (polytetrafluoroethylene) (^^l/y< 
BALM^^O^tlfft^fcfet, 1) BALU7 

tiffi^ — ^-Tlf;!/ (4 kg, n= 6) fC, 0. 5 g/k g©D-^f^^ 

= 2) OMlIC7hA6Fr©j]f-fJl' (7hA^T^*J^ 
£r*±> JiCjfU S*) ^■LTfe^§llC7 hA6F r ©;fr:r~ 

^^ffAbT^-©^^, ^»!l4T{^bfcUT^^-BAL- 1 £S 
^Lfc„ #>7lCPERISTA BIO-MINIPUNP (ATT(h jfOsC, B*) §r£ 
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a^U/OStffllfe (5ml mm) o m^±WMtVT, M^'J7 
5tfv>5V:7 • 3>hO-^ (n=2) ttt, CYNK-lM (HJ 

% : a ^n^^ifto < its i i 6 m&m^ 305 

- 8 5 6 6) , mi£B : 1 6^3^100, gf6#-*t : FERM B 

p - o 8 6 5 7 ) <d\vd k> \zm i o mmcDmmfrm^'fyfrmm 
>9o%) %jzmisrcV7??-iz&r), mmmtmmizhxemmvB 
ALffim&nnvfc* mmftm??Emmz* mmizmmvr^m^m 

(iUkmffi, 'hjfa\S.W,, $$SUHi£f56> Organ Biology, Vol. 9, No. 3. 29 
5-301, 2002) 0 

^f-f7*'n>hD»J^ (n = 2) t~UT, il^SbT^)^^ 
^^^:<IE^bbTV^o £7c, ?&$§5f¥"rteu X-Yv-^-Jt (^iKSIT^ 
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mmvrco ii wt ©iiicsff lt^ d (mil) > -£<e>\z 

33£>T (012) , ffSM^^tfcMM^l^?) tttlgiztft&h^ 

*mm<D ^M^mm%m%?mmm\$. mmzn,^^ remind \z 
wt mm m. <d mt>& em v , Etmm& v> & v > x #3t \z mm x & ^ 0 



m 5 ' pr imer 
ffl 3 ' primer 

@B?!|#-S§- 3 : A S G P RM^^^tB-r^fcJse)©^ U ^ ^-if^ilSJfc 
ffl 5 ' primer 

K?U#^4 : A S G P Rmfc^&WiliiT&tctfXDyF U ^ ^-if^liMj^ffl 
3 ' primer 

ii^Jftffl 5 ' p r imer 
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HMJ^ffl 3 ' primer 
5 ' primer 

@H^iJ#-§- 8 : G S T — 7t i&fc^ »t§fc@©#U^7 — if 3i«RJfcJB 
3 ' primer 

@H^iJ#-^ 9 : G S«^^m*r«fc«)CD4? U ;* 7— ifltfftEJfcJB 5 ' p 
rimer 

sa^i#-^i o : Gs^t{g^^tB-r^fei5e)©^u^^—^f^iIK^ffl3 , 

primer 

@B#|#-S§-1 l : HB CF-Xm^£t&ffiT£fc#>©#U^— if^lIS 
Jtoffl 5 ' primer 

Jfcffl 3 ' primer 

|H^iJ#^ 13 : S V 4 0 Tat^?&Jftfctt*rSfc«>©#y * ^— * tf80KJfc 
ffi 5 ' pr imer 

gH»^- 14 : S V 4 0 T«fc^£^ffiT3fcae)(D# U ;* if^ISJS 
ffl 3 ' primer 
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4. BT^tt^YMfL^flf moji&Hc** c y n k - 1 mmmm : 

< 1TI1 m% 1 6 (SHE## 3 0 5-8 5 6 6) , 

fKB:¥^16^3^1O0, g|6#^:FERM BP- 0 8 6 5 
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FIG. 2 
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FIG. 4 
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FIG. 6(a) 



603 bp 



310 bp 




FIG. 6(b) 



603 bp 



310bp — > 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 10 



--*~:CYNK-l«fI(n=5) 



:nyfn ( n = 5 ) 



100 
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D-#7^ M^S ^S^&^lffl (0) 
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FIG. 11 
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FIG. 12 
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SEQUENCE LISTING 

<110> Kobayashi, Naoya 
Tanaka, Noriaki 

TOKYO METROPOLITAN ORGANIZATION FOR MEDICAL RESEARCH 
<120> Immortalized mammalian liver cell line and use thereof 
<130> FP-8667PCT 
<160> 14 

<170> Patentln version 3.1 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' Primer for polymerase chain reaction detect albumin gene 
<400> 1 

aaacctcttg tggaagagcc 



<210> 2 
<211> 20 
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<212> DNA 
<213> Artificial 

<220> 

<223> 3' Primer for polymerase chain reaction to detect albumin gene 
<400> 2 

caaagcaggt ctccttatcg 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' Primer for polymerase chain reaction detect ASGPR gene 
<400> 3 

taggagccaa gctggagaaa 

<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<223> 3' Primer for polymerase chain 
<400> 4 

acctgcaggc agaagtcatc 

<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' Primer for polymerase chain 
ene 

<400> 5 

atgacccgtg cctttatcac 

<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' Primer for polymerase chain 
ene 



reaction detect ASGPR gene 



20 



reaction to detect bi 1 irubin-UGT g 



20 



reaction to detect bil irubin-UGT g 
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<400> 6 

tcttggattt gtgggctttc 20 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' Primer for polymerase chain reaction to detect GST-7T gene 

<400> 7 

gccctacacc gtggtctatt 



<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' Primer for polymerase chain reaction to detect GST-7T gene 

<400> 8 

ggctaggacc tcatggatca 
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<210> 9 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> 5' Primer for polymerase chain reaction to detect GS gene 
<400> 9 

atgctggagt caagattgcg 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' Primer polymerase chain reaction to detect GS gene 
<400> 10 

tcattgagaa gacacgtgcg 

<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> 5' Primer for polymerase chain reaction to detect HBCF-X gene 
<400> 11 

gtgcatggaa gagacctgct 

<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' Primer for polymerase chain reaction to detect HBCF-X gene 
<400> 12 

gaagtcaagc aggtcgaagg 

<210> 13 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> 5' Primer for polymerase chain reaction to detect SV40T gene 
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<400> 13 

caggcataga gtgtctgc 

<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> 3' Primer for polymerase chain reaction to detect SV40T gene 



<400> 14 

caacagcctg ttggcatatg 



20 



PCT/JP2004/004699 



0-1 
0-1-1 
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0-2 
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0-3 




FP-8667PCT 




1 






1-1 
1-2 


o 


3, 5, 5, 6, 6,11,11,17,18,18 
22,8,24,15,20, 2, 6.16, 6,15 


1-3 
1-3-1 

1-3-2 

1-3-3 
1-3-4 
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